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(54) Terminal unit for a wired services network 

(57) A terminal unit of tlie present Invention and 
applicable to a wired services network distinguishes two 
or more different kinds of plugs possibly connected to its 
general-purpose modular jack, reads a particular proto- 
col matching the plug out of its storage, and then sets 
the protocol as its own protocol. Therefore, a plurality of 
data terminals each having a particular protocol can 
share a single terminal unit In addition, a protocol ade- 
quate for a desired data terminal can be automatically 
set. TTiis enhances the convenient use of terminal 
equipments. 
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Description 

The present invention relates to a terminal unit for a 
wired services network and, more particulariy, to a ter- 
minal unit to be shared by a plurality of data terminals 5 
each having a particular connection terminal structure 
and a particular protocol. 

Today, due to the advent of miniature and handy 
data terminals, there is an increasing demand for a 
wired services network allowing each data terminal to 
be operated at various locations. However, In a conven- 
tional wired services system, terminal units situated at 
various locations are each provided only with a single 
modular jack matching a particular protocol assigned to 
the terminal unit. Therefore, a data terminal cannot be 
cor i»*cted to a terminal unit unless the former shares 
the ^>ame protocol as the latter. To promote the efficient 
use of data terminals, a plurality of terminal units each 
having a particular protocol and a particular modular 
jack must be situated at each location. This results in an 
increase in installation cost 

Apart from the cost aspect, the user of a data termi- 
nal rnust connect it to desired one of the multiple termi- 
nal units while surely finding a modular jack matching 
the modular plug of the data terminal, resulting in trou- 
i^esome operation. Moreover, a modular jack for a pub- 
lic two-wire or four-wire line is not electrically con-ectly 
connected to the corresponding plug although the con- 
nection may be mechanically correct. Should the user of 
the data terminal be not informed of the electrical con- 
nection, there would occur various kinds of trout}les. 

It is therefore an object of the present invention to 
provide a terminal unit for a wired services network and 
allowing a cteta terminal to be connected thereto without 
regard to its protocol, and automatically setting up a 
protocol matching the data terminal. 

A terminal unit of the present invention has a gen- 
eral-purpose rruxjular jack capable of accommodating 
any one of a plurality of kinds of modular plugs. An iden- 
tifying section identifies the kind of the modular plug 
connected to the modular jack. A storage stores a plu- 
rality of protocols each conesponding to the respective 
modular plug. A protocol converter reads, based on the 
output of the identifying s^on, the protocol matching 
the kirKl of the modular plug connected to the nrtodular 
jack, and then sets the protocol as a protocol of the ter- 
minal unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the present inventfon will become more appar- 
ent from the foltowing detailed description taken with the 
accompanying drawings in which: 

FIG. 1 is a block diagram schematically showing a 
wired services network including conventional ter- 
minal units; 

FIG. 2 is a block diagram schematically showing a 



terminal unit enrfoodying the present invention; 
FIG. 3A is a partly taken away front view of a mod- 
ular jack included in the embodiment; 
FIG. 3B is a plan view of the modular jack shown in 
FIG. 3A; and 

FIG. 4 is a block diagram schematically showing a 
specific configuration of a protocol converter 
included in the emixxfiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

To better urxJerstand the present Inventfon, a brief 
reference will be made to a wired services network 
including conventional terminal units each having a par- 
ticular connection terminal structure assigned to a par- 
ticular protocol, shown in FIG. 1. Assume that three 
different protocols PR1 . PR2 and PR3 are available with 
a wired services network NW. Then, as shown in FIG. 1 , 
terminal units 1A, 1B and 1C connected to the network 
NW are each exclusively provided with one of three dif- 
ferent modular jacks 10A, 10B and 10C. The modular 
jacks 10A. 10B and 100 may be respectively assigned 
to Ethernet, public two-wire line, and pdbAlc four-wire 
line, respectively, by way of example. In this condition, 
only if the user of a data terminal 100A having a modu- 
lar plug 101 A connects it to the rrxxlular jack of the 
matching terminal unit 10A. 10B or IOC, the user can 
receive a wired service based on the preselected proto- 
col. 

However, the problem with the above terminal unHs 
1A-1C is that because each of them Is provkied only 
with a modular jack matohing a particular protocol, the 
data terminal 100A cannot be used rf it is different in 
protocol from the terminal unit. 

Referring to FIG. 2. a terminal unit emtxxJying the 
present invention is shown. As shown, the terminal unit, 
generally 1. has a g^eral-purpose oKXlular jack 10 
capak3le of receiving any one of modular plugs 111,121 
and 131 of diHerent data terminals 110. 120 and 131. In 
tiie illustrative embodiment, the modular plugs 111,121 
and 131 are respectively assigned to Ethernet, public 
two-wire line, and put>lic four-wire line, respectively. The 
terminal unit 1 includes a plug discriminator 1 1 for kien- 
tifying any one of the three different modular plugs 111, 
121 and 131 connected to the modular jack 10. 

A RAM (Random Access Memory) 12 stores three 
kinds of protocols PR1 , PR2 arxl PR3 respectively cor- 
responding to the data terminals 110, 120 and 130. 
When one of the plugs 111, 121 and 131 is connected 
to the jack 10 as identified by the plug discriminator 1 1 , 
a protocol converter 13 selects one of the protocols 
RP1 . RP2 and PR3 in response to the output of the dis- 
criminator 11. The protocol selected is input to a con- 
f oiler 14 and used to process signals input and output 
via tiie jack 10. A man/machine interface 15 and a CPU 
(Central Processing Unit) 16 for controlling the terminal 
unit 1 are also built in the unit 1 . 

As shown in FIGS. 3A and 3B, the modular jack 10 
has a bore 21 for receiving the modular plugs 1 1 1 . 121 
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and 131. The width of the bore 21 is great enough to 
accommodate the largest modular plug 1 1 1 assigned to 
Ethernet. A pair of spaced leaf springs 22 are posi- 
tioned at opposite sides of the bore 21 . In an unstressed 
condition, the leaf springs 22 protrude toward each 5 
other to form a space con-esponding in size to the mod- 
ular plugs 121 and 131 which are smaller than the mod- 
ular plug 111. A plurality of connection pins 23 are 
provided on the jack 10 to be connected to the modular 
plug 1 1 1 . 121 or 131 . The number of the pins 23 is the 10 
same as the largest number of terminals which the plug 
111. 121 or 131 has. 

A microswitch 24 is positioned between one side 
wall of the jack 10 and one of the two leaf springs 22. 
When the leaf springs 22 are convex toward each other is 
due to the absence of the Ethernet plug 1 1 1 , the micro- 
switch 24 remains in its OFF stale. When the Ethernet 
plug 1 1 1 is inserted into the jack 10 while causing the 
leaf springs 22 to resiliently delbrm outward, the leaf 
spring 22 adjoining the microswitch 24 brings it to its ON 20 
state. 

The plug discriminator 11 monitors the electrical 
connection states of the microswitch 24 and pins 23. 
When the microswitch 24 is turned on by the adjoining 
leaf spring 22, it is possble to determines that the 25 
Ethernet plug 111 has been inserted into the jack 10. 
When the microswitch 24 is not turned on. it is possible 
determine that either one of the two- and four-wire plugs 
121 and 131 has been inserted Into the jack 10 on the 
basis of the number pins 23 electrically connected to the 30 
terminals of the plug 121 or 131 . Specifically, when two 
pins 23 are electrically connected to the the plug, the 
plug is determined to be the two-wire plug 121. When 
four pins 23 are electrically connected to the plug, the 
plug Is determined to be the four-wire plug 1 31 . 3s 

As shown in FIG. 4 specifically, the protocol con- 
verter 13 has a ROM 31 storing three different synchro- 
nizing patterns PI , P2 and P3 representative of three 
different protocols. Exclusive OR (EXOR) gates 321, 
322 and 323 respectively compare the synchronizing 40 
pattern Px of an input signal with the synchronizing pat- 
terns PI. P2 and P3 read out of the ROM 31. As a 
result, one of the patterns P1-P3 coincident with the 
pattern Px is selected. Specifically, the output of each of 
the EXOR gates 321-323 goes low if the respective pat- 45 
tern PI, P2 or P3 is coincident with the pattern Px or 
goes high if the former is not coincident with the latter. 

The outputs of the EXOR gates 321-323 are con- 
nected to counters 331-333. respectively A conversion 
34 is responsive to the output of any one of the counters so 
321 -323 and representative of N consecutive low levels, 
taking account of an N-bit error. The resulting output of 
the conversion 34 is input to the CPU 16. In response, 
the CPU 16 returns a convert signal to the conversion 
34. Consequently the conversion 34 selects one of the ss 
patterns P1-P3 corresponding to the above counter. 
Then, the conversion 34 reads one of the protocols 
PR1-PR3 corresponding to the above pattern out of the 
RAM 12 and delivers it to the controller 14. The control- 



ler 14 therefore processes signals on the t)asis of the 
received protocol. 

In operation, assume that the data terminal 120 
with the two-wire modular plug 121 is connected to the 
terminal unit 1 via the modular jack 10. Then, because 
the microswitch 24 remains In its OFF state and 
because two of the pins 23 are electrically connected to 
the plug 121, the plug discriminator 1 1 determines that 
plug 121 has been inserted into the jack 10. The result- 
ing output of the plug discriminator 11 is sent to the 
CPU 16. 

When a signal is input from the data terminal 1 20 to 
the terminal unit 1 via the jack 10. the protocol converter 
13 causes its EXORs 321 -323 to compare the synchro- 
nizing pattern Px of the input signal with the synchroniz- 
ing patterns PI -P3 stored in the ROM 31 . In this speciffe 
case, the synchronizing pattern Px and P2 conpare 
equal. The counter 332 therefore counts N consecutive 
coincidences. On receiving the output of the counter 
332 representative of N coincidences, the CPU 16 
determines that the pattern Px of the protocol is coinci- 
dent with the pattern P2. The CPU 16 makes a final 
decision with the output of the plug discriminator 1 1 and 
that of the protocol converter 13, and returns a signal 
representative of the result of the final decision to the 
protocol converter 13. In response, the protocol con- 
verter 13 reads the protocol PR2 stored in the RAM 12 
and sends it to the controller 14. The controller 14 proc- 
esses signals on the basis of the protocol PR2. In the 
same manner, when the four-wire plug 131 or the Ether- 
net plug 111 is inserted into the jack 10. the terminal 
unit 1 identifies it and selects the con-espondlng proto- 
col. 

In the embodiment described above, only if the user 
of any one of the data terminals 1 1 0-1 30 inserts its plug 
111. 121 or 131 into the jack 10 of the temninal unit 1, 
the un'rt 1 automatically sets up the protocol matching 
the data terrrdnal and processes signals with the proto- 
col. Therefore, a single terminal unit 1 situated at each 
location of a wired services network can be shared by 
all the data terminals without regard to the kind of proto- 
col. This enhances the convenient use of data termi- 
nals. 

In the illustrative embodiment, an adequate proto- 
col is selected on the basis of the kind of the modular 
plug Inserted into the modular jack 10 and the synchro- 
nizing pattern of a signal actually input. This insures 
adequate protocol setting at all times. If the protocols 
and modular plugs surely have one-to-one correspond- 
ence, then one of the protocols may be set up only by 
determining the kind of the modular plug in order to sim- 
plify the terminal unit 1. In such a case, the RAM 12 will 
be directly driven by the convert signal output from the 
CPU 16. . 

In summary, in accordance with the present inven- 
tion, a terminal unit for a wired services network distin- 
guishes two or more different kinds of modular plugs 
possibly connected to its general-purpose modular jack, 
reads a particular protocol matching the plug out of its 
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storage, artd then sets the protocol as its own protocol. 
Therefore, a plurality of data terminals each having a 
particular protocol can share a single terminal unit. In 
addition, a protocol adequate for a desired data ternrunal 
can be automatically set. This enhances the convenient 
use of terminal equipments. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
the present disclosure without departing from the scope 
thereof. 



5. A terminal unit as claimed in any of claims 1 to 4, 
wherein said terminal unit is connects to a wired 
services network and sets, when the modular plug 
of any one of a plurality of data terminals each hav- 
ing a particular protocol is inserted into said modu- 
lar jack, the protocol of the data terminal as a 
protocol of said terminal unit 



Claims 



1 . A terminal unit comprising: 

15 

a general-purpose modular jack capable of 
accommodating any one of a plurality of kinds 
of inodular plugs; 

identifying means for identifying the kind of the 
modular plug connected to said modular jack; so 
storing means for storing a plurality of protocols 
each corresponding to a respective modular 
plug; and 

protocol converting means for reading, based 
on an output of said identifying means, the pro- 25 
tocol matching the kind of the modular plug 
connected to said modular jack, and then set- 
ting said protocol as a protocol of said terminal 
unit. 

30 

2- A terminal unit as claimed in claim 1. wherein said 
identifying means identifies the kind of the modular 
plug on the basis of an OM/OFF state of a switch 
mourrted on said modular jacket and actuated on 
the basis of a difference in size between the modu- 3S 
lar plugs, and a numt>er of pins electrically con- 
nected when the modular plug is connected to said 
modular jack. 

3. A terminal unit as claimed in claim 2, wherein said 40 
switch takes an ON state when the modular plug 
assigned to Ethernet is inserted Into said modular 
jack or takes an OFF state when the modular plug 
assigned to a public line Is inserted into said modu- 
lar jack, and wherein a particular number of pins are 45 
connected when each of the modular plug assigned 

to a public two-wire line and the nrKxIular plug 
assigned to a public-four wire line Is connected. 

4. A terminal unit as claimed In any of claims 1 to 3. so 
wherein said protocol converting means comprises 
means for storing protocol synchronizing patterns 
each corresponding to a particular protocol, com- 
pares a protocol synchronizing pattern of signals 
Input and output, and determines the protocol when ss 
any one of stored protocol synchronizing patterns 
coincides with the protocol pattern of signals input 
and output. 
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(54) Terminal unit for a wired services network 

(57) A terminal unit of the present invention and 
applicable to a wired services network distinguishes two 
or nnore different kirxis of plugs possibly connected to its 
generaliDurpose modular jack, reads a particular proto- 
col matching the plug out of its storage, and then sets 
the protocol as its own protocol. Therefore, a plurality of 



data terminals each having a particular protocol can 
share a single terminal unit. In addition, a protocol ade- 
quate for a desired data termin;^' can be automatically 
set. This enhances the convenient use of terminal 
equipments. 
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